Although the critical role of progesterone (Masui, 1967 ; Smith et al., 1968) and estrogen (Schuetz, 1972) in the regulation of oocyte maturation in amphibians has been firmly established, the physiological importance of follicular steroids necessary for maturation of the oocyte in mammalian species is still the subject of much debate. Whereas it has been reported that inhibitors of steroid biosynthesis do not prevent the LH-induced resumption of meiosis in oocytes from explanted rat follicles (Lindner et al., 1974 ; Lieberman et al., 1976) , evidence for the involvement of gonadal steroids in oocyte maturation has been shown in rabbits (Bae and Foote, 1975) and in pigs (McGaughey, 1977) .
Conflicting results have been reported for the role of progesterone in meiotic maturation. Although psogesterone decreases the incidence of maturation of denuded mouse (Eppig and Koide, 1978) and corona-enclosed rabbit oocytes (Smith et al., 1978) , the steroid enhances the maturation of cumulus-enclosed rabbit (Bae and Foote, 1975) and denuded monkey oocytes (Gould and Graham, 1976) . These studies were done in vitro under different experimental conditions. Since our in vivo experiments that showed the facilitating effects of antiserum to estrone on oocyte maturatin (Mori et al., 1979) , we have studied the in vivo relationship of progesterone and oocyte meiosis by using antiserum to progesterone. 
Results
Effects on Follicle Population of Anti-progesterone and a Supplement with Progesterone alone or in Combination with Anti-estrone The actual numbers of intermediate and large follicles varied considerably from one treatment group to another (Table 1) . But, Fig. 1 shows that the proportional percentages of the two follicle sizes remained almost unchanged after treatment with antiprogesterone (group II), anti-progesterone plus the progesterone supplement alone (group III), or anti-progesterone plus the progesterone supplement in combination with anti-estrone (group IV).
Effects on Germinal Vesicle Breakdown of Anti-progesterone and a Supplement with Progesterone alone or in Combination with Antiestrone Approximately 80 to 100 oocytes underwent germinal vesicle breakdown in each treatment group (Table 1) . Changes in the percent of matured oocytes in each treatment group are given in Fig. 2 . Administration of anti-progesterone together experiments, which is that separable ova or follicles are not representative of the normal population of intra-ovarian oocytes (Mori et al., 1979) . Although possible entry of administered antisera into the follicular fluid can be expected (Symons and Herbert, 1971) , there was no evidence of an effective neutralization of follicular steroids because no measurements of residual steroids after neutralization were made. But, an amount of anti-progesterone antiserum sufficient to block ovulation (Kohda et al., 1980) or of anti-estrone antiserum sufficient to antagonize against the inhibition of oocyte maturation by estrogen (Mori et al., 1979) was used, and this should have guaranteed adequate neutralizing capability. Two conflicting lines of evidence have been reported for the role of progesterone in oocyte maturation.
In one, neither the addition of progesterone (Lindner et al., 1974) nor the inhibitors of steroidogenesis (Lieberman et al., 1976) produced any change in the LH-induced germinal vesicle breakdown of follicle-enclosed rat ova in vitro. In contrast, a positive correlation between progesterone production and ovum maturation in response to hCG has been shown for mouse ovaries maintained in organ culture (Neal et al., 1975) and for rat graafian follicles in culture (Readhead et al., 1976) . In experiments with follicle-free oocytes, progesterone enhanced the meiotic maturation of cumulus-enclosed rabbit (Bae and Foote, 1975) or denuded monkey (Gould and Graham, 1976) oocytes in contrast to the inhibitory action of this steroid on the maturational division of corona-enclosed rabbit (Smith et al., 1978) or denuded mouse (Eppig and Koide, 1978) oocytes. The significant reduction in hCG-induced maturation of oocytes in large follicles after treatment with anti-progesterone antiserum and the partial reversal of the reduction in meiosis when the antiserum was replaced by progesterone supports the hypothesis that progesterone is involved in the hCG-induced breakdown of germinal vesicle without affecting the proportion of intermediate to large follicles in the population.
However, the observed inhibitory action of anti-progesterone antiserum on the resumption of meiosis was limited, and recovery after replacement with progesterone was incomplete. These facts suggest that progesterone is not the major factor mediating hCG action on oocyte maturation in rats, which is in direct contrast to its central role in the oocyte maturation of amphibians (Masui, 1967 : Schuetz, 1974 . If the oocyte-meiosis inhibitor of polypeptide nature found in the follicular fluid of porcine (Stone et al., 1978) , bovine (Gwatkin et al., 1976) and human (Hillensjo et al., 1978) ovaries is the major factor responsible for oocyte maturation in rats as well, the role of progesterone in the resumption of meiosis would be of limited physiological importance. The fact that treatment with anti-estrone antiserum in addition to replacement with progesterone was much more effective in restoring the incidence of meiosis after antiprogesterone treatment than progesterone replacement alone confirms our previous results on the inhibitory action of estrogen on meiosis (Mori et al., 1979) . It also shows that estrogen may be more important than progesterone in the regulation of maturation in rats, which would correspond to the close association of the intrafollicular estrogen level with oocyte maturation in pigs (Hunter et al., 1976) .
The mechanism by which progesterone exerts its effects on oocyte maturation in mammalian species is not yet known. Chromosomal aberrations that occur in the late stage of meiosis in porcine ova exposed in vitro to an imbalanced steroidal environment (McGaughy, 1977) , or the impairment of pronuclear development at the fertilization of ovine ova that results from alterations in steroidogenesis during maturation (Moor et al., 1980) indicates that this steroid plays an important role in the completion Endocrinol. Japon. October 1983 of the full maturational process by acting after the resumption of meiosis, but before the completion of the first meiotic division (Smith and Tenny, 1980) . Because the results of these experiments are not evidence that progesterone is involved in initiating the resumption of meiosis, the inhibitory effect of anti-progesterone antiserum on germinal vesicle breakdown is difficult to explain as being a consequence of an abnormal maturational process induced by the deprivation of follicular progesterone.
It is tempting to assume that progesterone is able to suppress the production of a meiosis-arresting substance from granulosa cells, as has been demonstrated in pigs (Sato and Ishibashi, 1977) , with the resulting enhancement of germinal vesicle breakdown. But, if progesterone is required for full maturational competence by the ova in large follicles (Tsafriri and Channing, 1975) , as has been proposed as the role of gonadotropin and estrogen (Bar-Ami and Tsafriri, 1981) , the inhibitory effects of anti-progesterone antiserum could reflect impaired maturational competence due to the lack of progesterone. These possibilities must be examined further in future studies.
